Specific contribution of different phospholipid surfaces to the activation of prothrombin by the fully assembled prothrombinase.
This paper addresses, in thermodynamic and kinetic terms, the reasons for the acidic lipid specificity of the human prothrombinase complex. We obtained, from the measured lipid titrations of the initial rates of prothrombin activation, the empirical binding constants for prothrombinase assembly on different membranes. These favored assembly on phosphatidylserine (PS)- as opposed to phosphatidylglycerol (PG)-containing membranes. In addition, we have used full time courses of prothrombin activation, in conjunction with a calculation of the equilibrium distribution of factor Xa between four enzymatic forms, to obtain the intrinsic kinetic constants of the prothrombinase assembled on PS- or PG-containing membranes. The resulting values of kcat, Km, and kcat/Km increased as acidic lipid content increased, and kcat/Km reached a plateau at 12 mol % PS and 50 mol % PG. Using the measured assembly and kinetic constants, the observed shapes of the phospholipid titration curves of human prothrombin activation were interpreted. We conclude that the difference in activity of prothrombinase assembled on PS- versus PG-containing membranes results both from the different binding properties of factors Xa and Va to these surfaces and from the different intrinsic activities of the prothrombinase when assembled on different membranes.